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The high mass X-ray binary Cygnus X-3 shows occasional
giant radio flares, with flux densities up to ∼ 10 Jy. The first
such burst was observed in 1972 (Gregory&Kronberg 1972),
and subsequently there have been several similar flares, e.g.
see Johnston et al. (1986); Waltman et al. (1995); Fender et
al. (1997); Mioduszewski et al. (2001); Corbel et al. (2012);
Zdziarski et al. (2016); Egron et al. (2017) for some examples.
Here we report observations of a recent giant radio flare
from Cygnus X-3 in 2020 February, made with the Arcminute
MicroKelvin Imager (AMI, Zwart et al. 2008; Hickish et al.
2018). These observations were triggered by the detection of
an increase in the emission from Cygnus X-3 seen at 37 GHz
with the Metsähovi Radio Observatory (Karri Koljonen, pri-
vate communication). The observations were made with the
AMI ‘Small Array’ which is a radio interferometer consisting
of ten 3.7-m diameter antennas. A single linear polarisation,
Stokes parameter I +Q, was observed over a frequency range
of 13.0 to 18.0 GHz. However, in practice the ends of this
frequency range were not used (either due to poor sensitivity
or, at the lower frequencies, satellite interference), and the
observed band was 14.2 to 17.4 GHz.
The observations consisted of 1-hour integrations on
Cygnus X-3, interleaved with 400-s observations of a nearby,
compact calibrator source J2052+3635. The first observa-
tion was made on 2020 Feb 7th, for ≈ 6.4 hours. Long
observations (up to ≈ 9.7 hours, after flagging) were made
on all but one of the following days up to and including
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2020 Feb 15th; the exception was Feb 9th, when only a short
observation (≈ 1.5 hours) was possible, due to extremely
high winds, which meant the array had to be stowed. The
number of antennas available during these observations was
usually 8 (except on Feb 9th and 13th when the number was,
respectively, 7 and 9).
The data were processed using standard procedures, with
the flux density scale established from short observations of
the standard calibrator source 3C286 which were made most
days, together with the ‘rain gauge’ measurements made dur-
ing the observations which were use to correct for varying
atmospheric conditions (see Zwart et al.). The data were
flagged: (i) automatically to eliminate bad data due to various
technical problems, interference, and when some antennas
were shadowed at the end of the observations (at low eleva-
tions); (ii) manually, to eliminate remaining interference, and
some periods with very heavy rain. The interleaved obser-
vations of J2052+3635 provided the initial phase calibration
of each antenna in the array throughout each observation.
The amplitudes of the J2052+3635 observations were used
to check the consistency of the flux density scale during the
observations. It was found that the r.m.s. deviation of the
J2052+3635 flux densities was 1.8 per cent. Subsequently
the observations were phase self-calibrated on a timescale of
10 min. Flux densities were derived for 10-min averages,
for 5 broad frequency channels covering 14.2 to 17.4 GHz,
and then a power law fit was made to obtain a flux density at
15 GHz.
Figure 1 shows the 15-GHz light curve of Cygnus X-3
from these observations. This shows a rapid increase on Feb
7th, rising from ≈ 2 Jy to a peak of ≈ 10 Jy in just over 4
hours. During this period the radio spectrum across the AMI
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Figure 1. AMI Small Array observations of Cygnus X-3 during the period 2020 February 7th to 15th, at 15 GHz (Stokes I + Q). Each data
point is a 10-min average. Statistical error bars are plotted, although these are usually smaller than the size of symbols.
band changed from optically thick (flux density rising with in-
creasing frequency) to optically thin (flux density falling with
increasing frequency) synchrotron emission. In subsequent
days Cygnus X-3 showed other peaks at ≈ 11 Jy on Feb 8th,
and ≈ 14 Jy on Feb 11th, after which it faded, approximately
exponentially (with a characteristic time of 1.7 days).
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